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ABSTRACT

Pasteurized cheese and spread cheeses are applied to the products that have been heated and packed into selected
containers. The processed cheese industry was recently originated in Egypt, and then research work began science fif-
ty years ago. The overview describes selecting and blending of cheese, milk ingredients replacers, emulsifying agents,
animat or plant origin ingredients, different additives to cheese, filling and packaging of cheese. The microbiology and
consumer safety, the chemistry and the nutritionat value of processed cheese are also considered.
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INTRODUCTION

The term process or processed cheese is applied
to those products that have been heated and packed
into selected containers. World War 1 (1914-1918)
stimutated wide intercst in processing cheese to
avoid spoilage and permit distant shipment,

Processing cheese has advantages beyond the
mereased keeping time of the product. Of primary
importance, also is the fact that any pathogcnic
microorganisms that may be present are destroyved
dunng heating (Foster ef af. 1961).

According to the Federal Sccurity Agency,
Food and Drug Administration. USA (1951), the
definitions and standards have been established for
several tvpes of heated processed cheese:

1. Pasteurized process cheese: Except for the
emulsifying agent, salt, acid and cream, cheese
contnbute practicaily all of the milk solids in
this product. The limit moisture content is iden-
tical for the corresponding variety of natural
cheese.

2- Pasteurized process cheese spread: The mois-
ture content of this product is greater than 44%
but not more than 60%.

The processed cheese industry was recently
originated in Egypt after the Egvptian Revolution
m 1952, then the research work regarding science
and technology of the Egyptian pasteurized proc-
essed and spread cheeses started. It was first inves-
tigated by Hofi (1957), and subsequently by El-
Sadek & Zaki (1958) and Nassib {1965). Recently,
Abd El-Salam er a/. (2005) reviewed the studies on
processed cheese in Egypt.

The processed cheese is known among the
Egvptian consumers as Gebnah Matbukha (cooked
cheese), and also Gebnah Muthallathat (triangular
cheese) refernng to the most popular shape of proc-
essed cheese packages.

Selecting and blending of cheese

Cheeses with different degrees of flavour de-
velopments are mixed in proportions that will yield
the desired characteristics in the final products. One
or more variety of cheese may be included:

Ras cheese

Processed cheese using immature and 6 month
old Ras cheese (1:1) was manufactured by Abou-
Donia & Salam (1982) and Abou-Donia er al.
(1983). Ras cheese was also used by Shehata et
al. (1982) and Magdoub er al. (1984a &b) as 60%
current + 40% ripened. Addition of direct acidified
Ras cheese gave unchanged spread during storage
(Abdel Baky et al., 1987). Ripened Ras cheese was
also utilized by El-Sayed ef a/. (1997).

Cheddar cheese

Cheddar cheese was used in manufacturing
processed cheese by Guirguis er al. (1985). Cheese
spread blend containing full fat Cheddar cheese
75% green curd + 25% full fat Cheddar cheese +
0.2% pectin was gained the highest scores for or-
ganoleptic properties and can be economically
suitable to produce low fat cheese spread of good
quality from the view point of physical and orga-
noleptic properties (Abd Rabo, er a/. 2004¢).
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Mozzarella cheese

The addition of low-fat-Mozzarella cheesc im-
proved the outer appearance and flavour of result-
ant processed cheese spread (Awad er af. 2003a).

Milk ingredients replacers other than cheese:
Replacing of cheese blend partially with other milk
ingredients was verv well investigated by several
authors as follows:

Whey proteins: Adding denaturated whev
protein and coprecipitate at ratios 10, 20, 30% to
mixture uscd in manufacture of low fat processed
cheese gave a good organoleptic score, also, gave
good texture, toughness, hysteresis and elasticity
(Salem er al. 1987). Good quality processed cheese
spread can be made with 40% whey protein con-
centrate (El-Neshawy. 1988, Abd El-Salam e al.,
1996, 1997, 1998, Al-Khamy ef al. 1997).

The succinvlated denaturated whey protein
was used in processed cheesc making, the result-
ant chcese had a better spreadability than that of
control (Faved & Mctwally, 1999). Karish cheesc
was substituted with wheyv protein precipitated by
heating of salted whey at pH 4.6 for the manufac-
ture of low fat processed cheese spread. The most
acceptable trcatment was that made with replacing
60% of Kansh cheese with whev protein (Kebbary
efal., 2001).

Skim milk powder: The skim milk powder
was successfully used in the manufacturing of proc-
cssed cheese (Shehata er af.. 1982, & Magdoub er
al. 1984a). Replacement 40% of skim milk powder
with retentate gave spread of acceptable properties
and composition (Gouda & El-Shibiny, 1987).

Preparing of checse base using a coagulum
rcconstituted skim milk by ultrafiltration/ diafiltra-
tion at 75% for manufacturing processed cheese
met the Egyptian statutory regulations (Tamine ef
al., 1989, 1990).

Butter milk: Cultrured butter milk was used for
the manufacturc of processed cheese (Abou-Donia
& Salam 1982, Abou Donia er al., 1983). The scn-
sory ¢valuation indicated that butter milk curd could
be used to replace casein in the manufacture of proc-
cssed cheesc of spread type analogues up to 60%.

Increasing the lcvels of butter milk curd up
to 80 and 100% produced cheesc analogucs with
unacceptable flavour and texture, especially when
cheese stored at temperature above 20°C, (Abou-
El-Nour & Bucheim, 2002).
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Rennet caseins: Replacement of up to 40%
rennet casein with total milk protein resulted in
processed cheese of satisfactory meltability, firm-
ness, sliceability, texture and organoleptic proper-
ties (Abou-El-Nour er arl. 1996, 1998). Threc com-
mercial rennet casein samples were used in the
manufacturc of processcd cheese analogucs. The
sources of casein had high significant effcct on the
free fat content, firmness, and resistance to cutting
and meltability of processed cheese analogues.
(Abou-El-Nour, 2003).

Cheese curd slurry

Mature Cheddar cheese used for the manufac-
ture of processed cheese spread was successfully
replaced by accelerated ripened cheesc curd slurry
at levels of 25, 50, 70 and 100% (El-Neshawy et
al., 1987, 1988).

Replacement slurry at 15 or 20% gave a prod-
uct with good flavour, consistency and outer ap-
pearance when fresh or after 3 months at both stor-
age treatments (Abdel-Hamd ef i, 2002).

Calcium caseinate

Using calcium caseinate gave poor spreadabil-
ity in the resultant spread (Gouda et al. 1985),

Enzyme treated cheese base

Processed checse can be successfully made by
replacing partially Cheddar cheese up to 75% with
enzyme treated cheese base. (Dawood efal., 1989).

Phosphocaseinate

Native phosphocaseinate can be used success-
fully in the manufacture of processed cheese spread
analogues at the rate of 30-40% replacement of the
rennet casein. (Abou-El-Nour ef af. 2001b).

Whole milk concentrate

The total costs for manufacturing processed
cheese spreads was reduced by 13.4 and 25.61%
when hard checse in the base were replaced by to-
tal milk proteins at the levels of 25 and 50%, re-
spectively than the control spread (Hussein, ef al.,
2005).

Emulsifying agents or salts

To obtain the desired smoothness in the final
product, certain chemicals mav be added to help
dissolve the protein and emulsify the fat the chemi-
cals include the following:
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Phosphate salts: Disodium phosphate (Na2
HPO4) can be used successfullv in manufacturing
processed cheese. (Abou-Donia & Salam, 1982,
Abou-Donia ef /. 1983).

JOHA salts: Both of JOHA No and JOHA
S9S salts were successfully used in the manufac-
ture of processed cheese. (Magdoub et al., 1984a).
The use of JOHA HBS, JOHA, 8221, JOHA §197,
JOHA RK2 and JOHA PZ 14 in the manufacture
of spread-tvpe processed cheese analogues from
rennet casein gave vanable pH. free oil, firmness,
resistance to cutting and stability to final product
{Abou-Ei-Nourer g/, 2001a).

Potassium salts: The microstructure of proc-
essed spreads with potassium citrate + potassinm
acetate In different ratios showed a well emulsified
small size fat globules spreads in the matrix, indi-
cating that, it always better to use a mixture of salts
rather than emulsifying salts. Potassium acetate
acts as emulsificr and preservative in the same time
{Abd Rabo er ai. 2004a, 2005).

Sodium salts: Tetra sodium pyrophosphate,
penta sodium tripolvphosphate and sodium hexam-
eta phosphate were used in formuiating emulsifyving
salts m making spreadable processed cheese. The
spreads contained low bacterial counts and spore
formers, and were free from moulds & veasts. The
microstructure of cheese spreads showed marked
improvement in the emulsification of fat. (Abd
Rabo et al. 2004b).

Adding of animal or plant origin
ingredients

The addition of animal or plant origin mgredi-
ents to process checse mixture was very well stud-
ied by several mnvestigations as follows:

Animal origin ingredients: Shrimp, Replace-
ment of Ras cheese with shrimps (10, 20, 30, 40
and 50%) improved the organoleptic properties of
the cheese spread. while it had a slight effect on
their chemical compositon, elasticity and meltabil-
ity (Abeid er af ., 2001).

- Plant origin ingriedients

Faba bean flour: Adding to cheese mixture.
faba bean flour at 0, 1.8, 3 or 5.4% gave processed
cheese with acceptable organoleptic properties, but
slight browning occurred in cheese made with the
higher inclusions of faba bean flour (Abou-Donia
& Salam, 1982).

Gossypol free cotton seed flour: Adding to
cheese mixture, cotton seed flourat 1 8, 3 or 5.4%

gave processed cheesc with acceptable organolep-
tic properties, the only undesirable effect being a
slight brown colour in cheeses containing higher
amounts of cotton seed flour (Abou-Donia et al.,
1983).

Soya bean flour: Accepted processed cheese
was obtained by replacement of hard cheese with
soya bean flour at the rates of 25, 50, 75 and 100%
respectively (Ghaleb et o/, 1985, El-Neshawy et
al., 1988).

Peanut curd: Replacement 3(% of the curd
with peanut curd ithproved the organoleptic prop-
erties of fresh and stored cheeses. (Guirrguis ef ol ,
1985).

Chick pea flour: Replacement of the curd
with chick pea flour gave good organoleptic quality
processed cheese. (El-Neshawy ef al., 1988).

Corn germ protein: Mixture of com germ
protein/acid cascin 5% gave the most acceptable
processed cheesc spread, but excess cormn germ pro-
tein In processed biends resulted in stronger gel and
gave inferior theological and organoleptic proper-
tics (Faved, 1996).

Potato puree: Addition of potato purec in the
blend of processed cheese up to 30% improved the
bodv and texture as well as enhanced the flavour
and gave a better organoleptic quality. The total
costs also saved 18% than that of control (Awad,
2003).

Different flavouring additives to cheese

Flavouring with vegetable, fruits and
cheese flavours:

Hot pepper. Low fat processed cheese treat-
ments flavoured with hot pepper were more accept-
able than those flavoured with hot green pepper
{Kebbary er o, 2001).

Fruit pulp of guava, mango and banana:
Flavoured processed cheese spreads with fruit pulp
of guava, mango and banana was studied. Cheese
spreads with banana pulp exhibited higher pH val-
ue than that with guava or mango flavours {Awad
et al., 2003b).

Cheese Aavours

Adding of different levels of Cheddar or Swiss
cheese flavours in the blend affected the free fatty
acid content in the resultant processed cheese (Ei-
Bagoury and Helal, 1987).
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Fortification with iron

Ferrous gluconate at levels of 40 and 80 mg
Fe/kg and ferrous citrate at levels of 40 mg Fe/kg
could be used to produce an appealing iron fortified
processed checse (El-Saved ef al., 1997).

Fat replacers

The fat replacers, protein based fat replacers,
and carbohydrate bascd fat replacers were used to
replace 50% and 100% of butter m the biend of the
cheese spread, they gave the cheese spread good
qualitv (Kebary e al., 1998).

Massoud ef al. (2005) used Jerusalem arti-
chokes (1, A) (Helianthus tuberosus) as a source of
fruline and oligo fructose as fat replacer in processed
spread Cheddar cheesc. Processed cheese was pre-
pared by blending natural cheddar cheese with (JA)
using different concentrations. The cheese product
showed lower fat content and higher motsture con-
tent when increasing J, A concentration. Replac-
ing 33% cream and 50% Cheddar cheese with J.A.
paste had no effect in organoleptic properties.

Filling and packaging of cheese

After heating at not less than 66°C (150°F)
for at lcast 30 seconds the mixture of cheese and
other ingredients with agitation until it becomes a
smooth plastic mass. the hot mass is caused to flow
into glass, plastic or foil lined cartons of convement
size that then are scaled to exclude air. Salam ef
al. (1992) concluded that the best processed cheese
package was the small polvstyrene containers
scaled with brightly coloured laminated foil.

Fl-Shibiny er al. (1996) packed processed
gheese in glass jars and three locally made poly-
meric laminated materials and an imported polva-
mide sheets and stored them for three months at
refrigerator (5-8°C) and room temperature {23-
30°C). Unnoticeable change dunng cold storage
regarding chemical composition, microbiological
state. sensory evaluation and othng off, while on
counter act picture observed regarding storage at
room temperature. The previous results pointed out
that the effect of storage temperature on processed
cheese quality was more important than tvpe of
package.

Metwally er al. (1996) observed that the in-
ternces of glass as well as its availability in Egypt
hightv recommend to use for packaging processed
checse.
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Microbiology and consumer safety of cheese

El-Sadek & Zaki (1958) examined microbio-
logically 8 locally produced, and 3 imported proc-
essed cheese samples; the total count ranged from
3.6 X 103 t0 2.3 X 106 cfu/gm. The dominant or-
ganism was Bacillus spp. & moulds.

Few bacteria other than acrobic (Bacillus spp),
and anacrobic (Clostridium spp) spore formers sur-
vive the heat treatment given processed cheese mix-
tures. Although molds are killed during processing,
they mav recontaminate the product during pack-
aging and will grow if oxygen is available. (Foster
etal, 1961}

Nassib (1963) isolated heat resistant bacteria
from local and imported processed cheese sampies,
also the dominant organism was Bacillus spp.

Al-Ashmawy ef al. (1977) examined micro-
biologically 40 locally processed checse samples.
The domipant organisms was Bacillus spp. and
moulds.

Shehata ef ol (1982) and Magdoub er al.
(1984a) reported that increasing quantity of Ras
cheese in the blend of processed cheese tended to
increase total bacterial and anaerobic spore formers
count.

Mahtouz et al. (1986) collected randomiy 62
processed cheese samples from Cairo market micro-
biologicaily analyzed. Generally the results suggest
that all the cxamined samples of reasonable quality.
Also all samples contained molds.

Abeid (1996) reported that addition of 5%
starter of Lacfobaciilus casei improved the orga-
noleptic properties of resultant processed cheese.

Sadek, (2003) studied the annbactenal activ-
ity of some strains of lactic acid bacteria against
Clostridium perfringenes isolated from processed
cheese using spot-on-the lawn and agar diffusion
methods. Results revealed descending inhibition
potential from Pedicoccus acidilactis followed by
Lactobacillus plantarum, Lb. rhamnosus and Lac-
tococcus lactis, while Enterococcus faecium was
the least.

Chemistry of cheese

Gross chemical composition; Various fac-
tors affect the chemical composition of processed
cheese namelv, blending of cheese, milk ingredi-
ents replacers, emulsifiers salts added and animal
or plant origin ingredients to cheese mixture.
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Ho eral (1957) analyzed random sampies of
processed cheese collected from Catro markets, the
resufts revealed that moisture content ranged be-
tween 32510 392%, fat 21510 31.5%, ash 42 to
7.24% and NaCl 0.91 to 3.33%.

Mahfouz es a/. (1986) collected Randomly and
analvzed 62 samples of processed cheese from Cai-
ro markets, the resuits revealed that they are widely
varied in their chemical analvsis as follows; fat
19.70-60% /D .M. lactose 2.09-28.35% /D.M.

Hamed er af. (1997) and Khader e al. (1997)
analyzed processed cheese samples from Catro
markets, they observed a great variation in their
chemical composition. Also Abou-El Nour (2001)
obtamed smmilar results.

Biogenic amines: Abd Alla ef o/. (1996) ex-
amined 24 processed cheese samples collected
from Cairo markets for its contents from biogenic
amines. Results revealed the presence of histamine,
tyramine, putrescence and cadaverine in 455, 36.4,
273 and 27 3 of the samples respectively.

El-Sonbaty er a/. (1998) detected spermine,
putrescine and cadaverine in processed cheese of
one year old.

Nutritional quality of cheese

El-Sonbaty ef a/. (1998) analyzed 8 brands of
local processed cheese for their content from, ami-
no acids, fatty acids, minerals and vitamins, The
results were as follows:

Fotal amino acids: Essential amino acids
were higher than that of reference-protein which
suggested by FAO and WHO,

Fatty acids: Palmitic acid was the major satu-
rated fatty acid, while oleic acid was the predomi-
nant unsaturated fatty acid.

Minerals: Cheese brands varied in their con-
tents of Ca, P, Na, K, Mg, Fe, Cu, Zn, and Mn.

Vitamins: There were no differences among
vitamins, B |, Bg and nicotinic acid.
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